Vesicles comprise of a thin membrane that encapsulates a liquid-or gas-filled reservoir [1, 2] . They are formed via the self-assembly of amphiphilic molecules or proteins under appropriate pressure, temperature and concentration conditions (Fig. 1a) . By controlling such conditions, vesicles may be engineered in a variety of sizes, from a few 10's of nm up to 100's µm in diameter. Many biological processes are vesicle-mediated, such as cell signaling where vesicles act as cellto-cell molecular transporters (e.g. insulin, neurotransmitters), or in intracellular storage (e.g. endosomal compartment). Finally, vesicles almost always mediate cellular internalization. Another important application area of vesicles is disease therapy, where vesicles encapsulate therapeutic agents, thus enhancing their lifetime, activity and specificity. Recently, we introduced Vesicle Photonics, coining thus the various types of vesicle-light interactions, as well as related applications [3] . Due to the widespread vesicle-mediated biological processes, vesicles offer unique opportunities in Biophotonics. One such opportunity is in optical manipulation, where optical fields may destabilize vesicles for biomodulation and drug delivery applications (Fig. 2) . Our recent work on precision immunomodulation at the single cell level using optical vesicle rupture will be discussed in detail during the presentation [4] . Light-vesicle interactions may take place either at the vesicle reservoir or their membrane (Fig.  1b, c) . In regards to bioimaging, this gives rise to stable and intense light emission, as well as to extra degrees of freedom in designing imaging agents and functionalization strategies. In this talk, ongoing work (PNNL) on vesicle-mediated imaging at the single cell level for biofuel synthesis will be discussed [5] .
